Abstract This study evaluates the impact of California's full-service partnership (FSP) program using a multidimensional measure of outcomes. The FSP program is a key part of California's 2005 Mental Health Services Act. Secondary data were collected from the Consumer Perception Survey, the Client and Service Information System, and the Data Collection and Reporting System, all data systems which are maintained by the California Department of Mental Health. The analytic sample contained 39,681 observations of which 588 were FSP participants (seven repeated cross-sections from May 2005 to May 2008). We performed instrumental variables (IV) limited information maximum likelihood and IV Tobit analyses. The marginal monthly improvement in outcomes of services for FSP participants was approximately 3.5 % higher than those receiving usual care with the outcomes of the average individual in the program improving by 33.4 %. This shows that the FSP program is causally effective in improving outcomes among the seriously mentally ill.
In 2004, California approved Proposition 63, a landmark in mental health policy, which became law in 2005 as the Mental Health Services Act (MHSA). The MHSA levied a 1 % tax on adjusted gross incomes over $1 million to augment funding of the county-operated public mental health systems in order to provide new recovery-oriented care for mental health consumers. , this resulted in an 18 % increase over the [2003] [2004] budget .
A key MHSA program is the full-service partnership (FSP) program. The FSP program is modeled after California's experience with pilot programs that were targeted toward the homeless with serious mental illness (SMI). The FSP program is a modified version of assertive community treatment (ACT), as it provides individualized and integrated services, intensive case management, and 24-h access to care, all of which are common features of ACT programs. Modifications include an explicit client-driven and recovery-oriented focus, and flexible funding for supports such as housing, child care and transportation . See Table 1 for a list of services provided to FSP participants and those receiving usual care in the public mental health system. Entry into the program is voluntary. The FSP program requires that clients be unserved or underserved and have at least one of the following characteristics depending on age and unserved/underserved status: homeless, at risk for homelessness, involved in the criminal justice system, at risk of involvement with the criminal justice system, frequent user of emergency mental health services, at risk of frequent use of emergency mental health services, reduction in personal and/or community functioning, at risk for out-of-home placement, or at risk for institutionalization (California Code of Regulations 2010) .
This study seeks to refine and extend earlier work evaluating the performance of the FSP program . In particular, this paper focuses on the overall multidimensional measure of programmatic effectiveness: perception of outcomes of services. We refine earlier work by using a more rigorous set of inclusion criteria and using a more rigorously defined and justified set of instrumental variables. We extend earlier work by adding a continuous measure of participation (months) and compare the results using this approach to the results found using the measure of any participation versus non-participation which was used in earlier work. In addition, we extend earlier work by examining the extent to which the multidimensional measure of programmatic outcomes improves when housing outcomes are excluded from this measure (housing is a major component of the FSP program and to some it may appear redundant to also include housing as an outcome). Our three hypotheses are that (1) FSP participants will experience better outcomes than those participating in usual care, (2) the difference in outcomes between those participating in the FSP program and those participating in usual care will be larger the longer clients participate in the FSP program, and (3) the long-term differences in outcomes between those participating in the FSP program and those participating in usual care are not primarily due to differences in housing outcomes. We use an instrumental variables (IV) strategy to estimate the causal effects of participation in the FSP program.
This study was approved by both the Committees for the Protection of Human Subjects (CPHS) of the California Health and Human Services Agency and the University of California.
Methods

Data
We use data from the mental health statistics improvement program (MHSIP) portion of California's Consumer Perception Survey (CPS) for adults and older adults from 43 counties in California (California Department of Mental Health 2009). The MHSIP has been used in studies of Medicaid clients and to measure mental health outcomes by various State Departments of Mental Health (Mental Health Statistics Improvement Program 2011; Bianconi et al. 2006; Leff et al. 2005) . The MHSIP has been found to be valid and reliable (Eisen et al. 2001 ). California's version of the MHSIP contains a multidimensional measure of outcomes: perception of outcomes of services. See Table 2 for the details of this multidimensional measure.
During the period of time analyzed, the CPS was fielded approximately 14 days twice per year (May and November) and included virtually all individuals who accessed public mental health services during this period (California Department of Mental Health 2008) . It thus represents repeated cross-sections. This data collection procedure produced an approximate random sample of non-institutionalized public mental health clients.
Information on psychiatric diagnoses comes from the Client and Service Information System (CSI). In consultation with a research psychiatrist, we grouped psychiatric diagnoses into nine categories: schizophrenia, bipolar disorder, depression, anxiety and related disorders, personality disorder, substance abuse, alcohol abuse, unable to diagnose, and other disorders. Each diagnosis is assumed to Inclusion criteria are as follows. First, all clients must have received services for at least 1 year in the public health system, although not all of this time must be have been spent in either the FSP program or outside of the FSP program. This criterion is included in order to largely remove differences between the treatment and comparison group with regard to familiarity with their local mental health department and the services available. Second, all clients must have completed a survey in either English or Spanish (97.5 % of clients in the data fall into this category). This criterion is included in order to improve the likelihood that all clients analyzed have received linguistically and culturally appropriate care. While linguistically and culturally appropriate care is provided outside of these two groups across counties in California, this restriction avoids any variation in accessibility.
Econometric Analysis
The FSP program only serves a relatively small proportion of clients in the public mental health system due to limited funding. Thus, there are a significant number of clients who are not participants in the FSP program, but who have similar levels of need relative to those participating in the FSP program. Nevertheless, since individuals in the FSP program are selected because of their greater need for services, we use an instrumental variables strategy to correct for this selection bias and other potential sources of bias. The instrumental variable approach performs a function similar to random assignment: it seeks to remove the possibility that differences in outcomes between the treatment and comparison groups are due to differences between the groups themselves that are not due to differences in treatment. The results below report instrumental variables Tobit and ordinary Tobit results. For a full description of the technical details of the econometric analysis including additional analysis using two-stage limited information maximum likelihood models, please see the ''Appendix'' section.
Results
Descriptive statistics are shown in Table 3 . The final results are shown in Tables 4 and 5 .
The marginal effects can be interpreted as percentages when multiplied by 100. As shown in Table 4 under ''IV Tobit second stage'', each additional month of participation in the FSP program results in an approximate 3.5 % improvement in outcomes. Table 5 presents the overall effects of any participation in the FSP program and finds an overall 33.4 % improvement in outcomes, where the average length of participation is 15.7 months. Note that the Tobit estimates that do not incorporate the instrumental variables are downward biased, being both close to zero and statistically insignificant, underscoring the importance of using instrumental variables to correct for selection bias and other potential sources of bias.
Gender does not predict outcomes. Age is also not predictive of outcomes until age 55, at which time outcomes improve. African Americans have worse outcomes relative to Whites while Hispanics have superior outcomes relative to Whites. Schizophrenia is associated with better outcomes of services. In contrast, depression, anxiety disorder, personality disorder, and alcohol abuse are associated with worse outcomes.
As a robustness check, we removed the housing question from the outcomes scale to determine whether the 4. I am getting along better with my family.
5. I do better in social situations.
6. I do better in school and/or work.
7. My housing situation has improved. 8. My symptoms are not bothering me as much.
a Each question is evaluated according to a Five-Point Likert Scale where ''strongly disagree'' is equal to one and ''strongly agree'' is equal to five. Per California Department of Mental Health protocol, scoring was determined as follows: (a) the total score was determined by summing the numerical answers to each question and dividing by the total number of questions answered; (b) scores were only calculated for observations where at least two-thirds of the items were responded to (6 of 8 questions). Forty percent of respondents in the analytic sample answered less than 8 questions. The final scores range from one to five emphasis of the FSP program on providing housing may account for a large proportion of the measured impact of participation in the FSP program. Using instrumental variables Tobit, this yielded approximately the same size effect as discussed above with respect to the monthly measure of participation, but moved statistical significance above standard accepted levels (marginal effect = 0.037, p = 0.07). However, with respect to the overall measure of participation, it slightly reduced the marginal effect, while statistical significance remained well within standard accepted levels (marginal effect = 0.272, p \ 0.01).
Discussion and Conclusion
Our findings show that participation in the FSP program results in outcomes that are approximately 3.5 % better per month of participation relative to outcomes for those participating in usual care. Outcomes are measured using a valid and reliable equally weighted index of eight different outcomes including dealing with daily problems, being able to control one's life, dealing with crisis, family relationships, general social situations, school/work outcomes, housing situation, and psychiatric symptoms. Those who participated in the program for the average length of time in the sample, 15.7 months, had 33.4 % better outcomes than those receiving usual care. The overall long-term effect thus may not be linear.
To determine if these results were primarily driven by improved housing, a strong emphasis of the FSP program, we removed the housing question from the index and reanalyzed the data. The monthly improvement results became statistically insignificant, but the marginal effect of overall participation remained strongly statistically significant, but with a slightly smaller marginal effect (27.5 %). This suggests that the overall outcomes of the program go far beyond improved housing, although housing outcomes may dominate in the short-term.
This finding is consistent with the finding that FSP participants have fewer mental-health related emergency visits relative to those receiving usual care the longer they participate in the FSP program and that clients with sustained participation are most likely to transition to independent living (Brown et al. 2012; Yoon et al. 2013) . However, it is likely that there are diminishing returns for participants who remain in the FSP program for extended periods of time. Previous pilot research on the Village, the innovative program that the FSP program is based on, suggests that significant improvements in recovery may continue for as long as 2 years (Miller et al. 2010) . The current research does not address the impact on overall outcomes from leaving the FSP program.
Strengths of the current study include the use of multiple waves of survey data, the use of a validated multidimensional outcome measure, and the use of econometric techniques that allow for a causal interpretation of the results. Weaknesses of the current study include the lack of individual-level panel data, which would allow for the use of individual fixed effects. This weakness is mitigated by the use of the instrumental variable method which corrects for omitted variable bias, measurement error, and the effects of reverse causation (Wooldridge 2002) . While these findings are encouraging, the size of the expenditure needed to produce these outcomes is an important consideration in the current fiscal environment. The FSP program has the appearance of being quite expensive. Average annual expenditures for the FSP program in California are approximately $20,000-$24,000 per person (UCLA Center for Healthier Children, Youth and Families 2012). This is significantly higher than expected from early funding requests ). However, it turns out that between approximately three quarters and nine-tenths of this expenditure is offset by reductions in expenditures for other government-provided services. A study of the FSP program in San Diego County found that 82 % of FSP program expenditures were offset by reductions in expenditures for justice system services and inpatient/emergency services (Gilmer et al. 2010) . The most recent state-wide study that includes 47 of California's 58 counties mirrors the findings of Gilmer et al. (2010) finding that, depending on the fiscal year examined, from 75 to 88 % of the expenditures for FSP enrollees were offset by reductions in expenditures for justice system services, physical health services, and alternative psychiatric services (UCLA Center for Healthier Children, Youth and Families 2012). In other words, the true cost of providing the FSP program is drastically lower than the amount actually expended on the FSP program and implementation decisions should take this into account. While the degree to which these results are scalable is unclear, given the fact that the average FSP client has a much more severe condition than the average client outside of the FSP system, these are important findings and at minimum suggest that the program may be reasonably scaled up to a level that includes virtually all clients whose conditions exhibit the same level of severity as currently enrolled clients.
Our econometric analysis incorporates a two step approach. We evaluate the validity of our instruments using two-stage limited information maximum likelihood (LIML) which provides finite-sample bias reduction (Angrist and Pischke 2009; Baum et al. 2007 ). We then scale the results down using an instrumental variables Tobit model.
Instrument Validity
To be valid, our instruments must meet the following four criteria (Angrist and Pischke 2009) . First, the set of instruments must be strongly correlated with participation in the FSP program. We test for weak instruments using the approach described by Stock and Yogo (2005) for the LIML estimator. Second, the set of instruments must be conditionally independent of the outcomes. Third, the set of instruments must have no effect on the outcome other than through the first stage channel. In other words, the second and third criteria state that the set of instruments must be uncorrelated with the second stage error term, conditional on the included covariates. We provide support that our instruments satisfy the last two criteria by examining whether the instruments have any direct effect on outcomes by including them in the main equation and performing tests of statistical significance (Wooldridge 2006 ). An additional test is Hansen's J test of overidentifying restrictions (Hayashi 2000) . Overidentification tests assume that one instrument is valid in order to test the validity of the remaining instrument. We establish this validity below. The fourth criterion is that each instrument must be monotonic. This condition can be County fixed effects included but not reported 0.0004; à 0.00003 * Statistically significant 5 % level (two-tailed); ** statistically significant 1 % level (two-tailed) satisfied by using a linear functional form in the first stage equation. It addition, since both of our instruments are dummy variables, this criterion is automatically satisfied.
Removing Bias from the Measured Causal Effect
While the above approach is appropriate for examining instrument validity, it does not take into account potential County fixed effects included but not reported p = 0.057 * Statistically significant 5 % level (two-tailed); ** statistically significant 1 % level (two-tailed) Adm Policy Ment Health (2014) 41:390-400 397 censoring of the dependent variable. Because the dependent variable is constrained by the structure of the Consumer Perception Survey (CPS) to vary from 1 to 5 and because some consumers may have desired to choose answers which correspond to a number higher than 5, we consider the dependent variable to be censored from the right (similar to top coding). Such censoring is indicated by the high percentage of responses that pile up at the top value of the scale (12.7 %) which does not occur at the bottom value of the scale (0.29 %). In such cases, using ordinary least squares or LIML may result in predictions outside of the [1, 5] interval and can also result in biased parameter estimates. To account for censoring we estimate an instrumental variables (IV) Tobit model where the upper limit is censored (Cameron and Trivedi 2009) . This model yields parameters virtually identical to the LIML method described above, but allows us to appropriately scale these parameters down to account for the impact of upper limit censoring and thus estimate marginal effects that avoid overstating any causal effect that we find. This makes a large difference in results as will be seen below. Both the IV LIML models and IV Tobit models are estimated with robust standard errors. We estimate the following equations with corrected standard errors:
where Outcome represents outcomes of services, Ln represents the natural logarithm, F is the number of months an individual has continuously participated in the FSP program (or, alternatively, F is a dummy variable indicating whether a client has had any participation in the FSP program), andF refers to the predictions from Eq. (2). The vector D contains variables for sex, race/ethnicity (White, African-American, Asian/Pacific Islander, Hispanic, other), and age (ages 18-25, 26-34, 35-44, 45-54, 55-64, 65-74, 75 and older) . The vector DSM contains psychiatric diagnostic indicators (schizophrenia, bipolar disorder, depression, anxiety disorder, personality disorder, substance abuse, alcohol abuse, other disorder, unable to diagnose). The vector C contains county-level fixed effects. Countylevel fixed effects account for all non-time varying differences across counties and parametrically account for the clustering of clients by county. The vector Y contains year fixed effects. Finally, IV contains a vector of instrumental variables. The symbols e and g refer to the error terms. There are two instruments. The first is an indicator of whether a consumer received help in completing the CPS from a paid staff member. A paid staff member includes the consumer's case manager or clinician, a staff member other than the consumer's case manager or clinician, and professional interviewers. This instrument is a proxy for the literacy level of a consumer: the help indicator.
Nationally, a self-reported mental health problem is associated with lower literacy, even after controlling for sociodemographics including educational level. This is consistent with research indicating that individuals with SMI have relatively low literacy, even among some whose education level is high (Grace and Christensen 1998; Christensen and Grace 1999) . In a study by Lincoln et al. (2006) , low literacy was positively correlated to depressive symptoms, but was not related to mental health-related quality of life in well-controlled regression models. In addition, limited literacy has been positively correlated with having a psychotic disorder (Lincoln et al. 2008) . As a proxy for low literacy, we expect the help indicator to be positively associated with the probability of entering the FSP program, and, conditional on the inclusion of psychiatric diagnoses in the second-stage equation, exogenous to mental health outcomes.
In order to statistically test the exogeneity of the help indicator using an overidentification test, we must include a second instrument that is clearly exogenous. This instrument is the season of a consumer's birth. While unfamiliar to most non-psychologists/psychiatrists, the relationship between season of birth and psychiatric diagnosis is well established through over 100 studies that have examined the relationship between mental illness and season of birth. For a review that also explores the possible reasons for this relationship, see Castrogiovanni et al. (1998) . Individuals born in the winter and spring are more likely to develop schizophrenia, individuals born in the first quarter of the year are more likely to have bipolar disorders and major depressive disorder, and individuals with seasonal affective disorder are more likely to be born in May (Castrogiovanni et al. 1998 ). This suggests that those born during the months from October to May will be consumers with specific psychiatric diagnoses. Thus, our instrument indicates being born during these months.
Because consumers born during these months are overrepresented among consumers, such consumers will necessarily be more likely to enter the FSP program simply because there are proportionately more of them, other things equal. We refer to this instrument as the season-ofbirth indicator. Conditional on the inclusion of psychiatric disorders in the second-stage equation, this instrument will be exogenous to mental health outcomes.
Results
Testing of the instruments was performed using the LIML equations as shown in Tables 6 and 7. In Table 6 , the Cragg-Donald Wald F statistic for the joint statistical significance of the instruments was 10.34 which is greater than the critical value for 10 % maximal LIML size, 8.68, showing that the instruments are sufficiently strong. The corresponding statistic in Table 7 is 21.18, which is also larger than the critical value of 8.68. Note that the Stock and Yogo (2005) critical values when using two-stage LIML are legitimately smaller than the Stock and Yogo (2005) critical values when using two-stage least squares.
The inclusion of the two instruments in the main equation (Eq. 1) along with the original values of F and estimating using ordinary least squares with robust standard errors shows that the instruments have parameters close to zero and are not statistically significant at the 5 % level either singly or jointly (equation using monthly participation measure: help index, parameter = 0.006, p = 0.12; season of birth, parameter = 0.004, p = 0.12; partial F test of set of instruments, p = 0.09; equation using any participation indicator: help index, parameter = 0.006, p = 0.13; season of birth, parameter = 0.004, p = 0.12; partial F test of set of instruments, p = 0.09) supporting the assumption that neither instrument directly influences outcomes and that each is conditionally independent of outcomes. In addition, in reduced-form equations, both instruments are positively signed.
Finally, overidentification tests of the instruments failed to reject the hypothesis that the overidentifying instrument, the help index, is exogenous. In Table 6 , the Hansen's J statistic is 0.003 (p = 0.95) and in Table 7 the corresponding statistic is 0.91 (p = 0.34). In addition, in Table 6 , the exogeneity of time in the FSP program was rejected (v 2 : 4.91, p = 0.03) indicating the instruments were necessary to obtain reliable estimates of the causal effect of the FSP program. The corresponding statistic in Table 7 rejects the exogeneity of any participation in the FSP program (v 2 : 3.81, p = 0.05). Note the large differences between the parameter on ''Any participation in FSP'' in Tables 5 and 7 . The model in A2 predicts values outside of the [1, 5] interval, while the model in Table 5 , which accounts for censoring from the right, only predicts values within the [1, 5] interval, yielding much smaller and more credible marginal effects.
